In either case, the resistor remains solid during the operation, and cannot be lengthened or shortened in order to regulate the current. Moreover, as the furnace is intermittent in action, the temperature of the resistor is not constant, as in a smelting furnace, but rises continuously during the run. This rise of temperature reduces very considerably the resistance of the furnace, and hence, the relation between the volts and the amperes. For example, if the furnace had a core of coke, the resistance would fall to about one-half its original value when the furnace became thoroughly hot, and if the heat were sufficient to graphitize the coke, the resistance would fall still further, the resistance of the heated graphite being only about one-sixth of that of the cold coke from which it was originally produced. Such a furnace would be very difficult to operate with a constant voltage supply; because if it were proportioned so as to draw a suitable current when heated, the current that would flow through the cold furnace would be so small (only one-sixth of the final current), that the furnace would heat up very slowly, and the consumption of power would change very considerably during the run. The price paid for electrical energy is usually based upon the maximum rate at which it will be used, and a furnace which only used 15 to 25 per cent, of its maximum power for a large proportion of the run, would be very inefficient financially. It is necessary, therefore, to change the voltage of the supply during the run, and for this purpose a special induction regulator has been devised, which will change the voltage from about 200 volts at the beginning of the run to 80 volts at the end of the run, maintaining the same power (about 1,000 h.p.) all the time.1 More recently the voltage regulator, shown in Fig. 49, has been used for operating the carborundum furnaces at Niagara Falls.
It will be noticed that the change in the voltage is less than the change in the resistance of the furnace. This follows directly from the relationship between volts, amperes, and watts, because (omitting any consideration of inductance), the voltage must vary, for constant power, as the square root of the resistance of the furnace. Thus, if P is the power in watts, E the voltage, I the current in amperes, and R the resistance in ohms:
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P = EI. and I=-^> therefore P = -^"
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or, for constant power, E must vary as the square root of R.
1F. A. J. FitzGerald, Miscellaneous Accessories of Resistance Furnaces, Electrochem. Industry, vol. iri, p. u.nsists of a special core of carbon, surrounded by the charge, or the charge itself is the resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
